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(57) ABSTRACT

An electrical terminal, for example a terminal block which
includes a terminal housing having at least one terminal
clement located within, such as a tension spring terminal,
and with at least one current bar. The terminal housing also
includes at least one lead insertion opening for inserting an
clectrical lead to be connected, at least one actuating open-
ing for inserting an actuating tool for opening the tension
spring terminal and at least one test plug opening for
inserting a test plug which 1s laterally offset from the plane
of the actuating opening. This electrical terminal enables a
test tap while also having smaller size than conventional
clectrical terminals.

12 Claims, 6 Drawing Sheets
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1
ELECTRICAL TERMINAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The mvention relates to an electrical terminal, and 1n
particular, to a terminal block with a terminal housing
having at least one terminal element, for example, a tension
spring terminal, located within the housing, and at least one
current bar. The terminal housing includes at least one lead
insertion opening for inserting an electrical lead to be
connected, at least one actuating opening for inserting an
actuating tool for opening the tension spring terminal, and at
least one test plug opening for inserting a test plug.

2. Description of Related Art

Electrical terminals, in particular terminal blocks, have
been known for decades and are used in the millions 1n the
wiring of electrical systems and devices. The terminals are
usually locked on mounting rails which are often located in
larce numbers 1n a switch-gear cabinet. Primarily, screw-
type terminals or tension spring terminals are used in the
terminal blocks as the terminal elements, and the operating
principle 1n the terminal-tension spring technology is similar
to that of screw-type technology. That 1s, while 1n the
screw-type terminals a tension sleeve pulls the lead against
the current bar by actuating the terminal screw, in the tension
spring terminal this function i1s performed by the tension
spring. In order to perform that function, the pre-tensioned
tension spring 1s opened with an actuating tool, e.g., a
screwdriver, so that the lead can be inserted into the con-
nection space through a window 1n the leg of the tension
spring. After removing the actuating tool, the lead 1s pulled
by the spring force of the tension spring against the current
bar. In order to be able to insert the lead or the tip of the
actuating tool into the electrical terminal, the terminal hous-
ing has a lead insertion opening and an actuating opening.

Electrical terminals are generally connecting terminals so
that they have at least two terminal elements which are
clectrically interconnected via an electrically conductive
connecting bar, that 1s, the current bar. In addition to this
basic type of terminal block, there are a host of different
types of terminal blocks which are specially adapted to
specific applications. Examples are two-tier and three-tier
terminals, and three-lead or four-lead terminals which then
have a correspondingly larger number of terminal elements.
In addition, there are terminal blocks which include a basic
terminal and attachment plug. That 1s, the basic terminal has
a terminal housing with at least one terminal element 1nside
and at least one receptacle which 1s electrically connected to
the terminal element. The attachment plug has at least one
terminal element and a plug-in contact which is electrically
connected to the terminal element. In this type of terminal
block, the basic terminal 1s generally locked on a mounting,
rail and the attachment plug 1s plugged by means of its
plug-1n contact onto a corresponding receptacle of the basic
terminal.

In order to be able to check the correct wiring prior to
starting up a system or 1n order to be able to detect incorrect
wiring as casily as possible 1n case of problems, electrical
terminals are known in which 1n the terminal housing a test
plug opening for insertion of a corresponding test plug 1s
provided. The test plug opening enables the electrically
conductive components, that 1s the terminal element or the
current bar within the housing, to make contact with the test
plug, and, as an alternative, to guide and securely {ix the test

plug.
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With the increasing miniaturization of electrical devices
and electrical systems, smaller and smaller switch-gear
cabinets are desired. Since ever increasing electrical devices
and systems must be wired to one another, the available
space for the electrical terminals 1n the switch-gear cabinet
1s reduced. Therefore, there 1s an increasing need for
so-called “mini-terminal blocks” which have an extremely
compact construction, 1.€., have only a very small width and
small length.

SUMMARY OF THE INVENTION

The primary object of the present mnvention 1s to provide
for an electrical terminal which enables testing while also
having a very small size.

This object 1s achieved, for an electrical terminal, by
providing a test plug opening that i1s located 1n a laterally
offset manner with respect to the center plane of the terminal
block and the actuating opening. In the prior art, the lead
insertion opening, the actuating opening, and the test plug
opening are each arranged symmetrically to the center plane,
1.€., 1n the middle of the electrical terminal. In the present
invention, the test plug opening 1s located 1n between the
lead 1nsertion opening and the actuating opening 1n a later-
ally spaced relationship with the center plane of the terminal
block and the actuating opening, which enables the electrical
terminal to be made with an overall dimension which 1is
shortened when compared to those previously known.

According to a preferred embodiment of the invention,
the electrical terminal 1s constructed such that the actuating
opening and the test plug opening pass into one another, 1.¢.,
they overlap each other. Overall, then, there are only two
openings, one opening being the lead msertion opening, one
part of the second opening forming the actuating opening
and the other part of the second opening being used as the
test plug opening. In this configuration, the dimensions of
the electrical terminal 1s still further reduced while the
second opening 1n the terminal housing 1s optimally used.

There are a host of possibilities for configuring the
clectrical terminal which are encompassed by the present
invention, particularly with regard to varying the shape, size
and arrangement of the actuating opening and the test plug
opening, 1n order to adapt to the respective use requirements,
particularly when test plugs are being used at the time.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows, in an oblique overhead perspective
representation, one embodiment of a terminal block of the
invention including three electrical terminals,

FIG. 2 1s a plan view of the three electrical terminals
shown 1n FIG. 1,

FIG. 3 shows, 1n an oblique side view, the three electrical
terminals as shown 1n FIG. 1,

FIG. 4 shows, 1n a partial side cutaway view, an enlarged
representation of one cutout of the electrical terminal of the
mvention,

FIG. 5 shows a electrical terminal block which includes a
basic terminal and an attachment plug, and

FIGS. 6a—6¢ show a schematic of different arrangements
of the line 1nsertion opening, the actuating opening and the
test plug opening of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 1 to 3 show three different electrical terminal
blocks 1 which are mated into a connection block 2. The
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individual terminal blocks 1 have a terminal housing 3 1n
which there 1s one tension spring terminal 4 and one current
bar 5. The tension spring terminal 4 1s used for making
electric contact with an electric lead (not shown) by pulling
of the electrical lead by the tension spring terminal 4 against
the current bar 5.

The terminal housing 3 of each electrical terminal block
1 has a lead msertion opening 6, an actuating opening 7 and
a test plug opening 8. If an actuating tool, ¢.g., the tip of a
screwdriver, 1s 1nserted 1nto the actuating opening 7 between
the housing wall 9 and the back 10 of the tension spring
terminal 4 thereby pushing the recess formed in the terminal
leg 11 of the tension spring terminal 4 to be under the lead
insertion opening 6, then a lead can be 1nserted through the
lead 1nsertion opening 6 into the recess of the tension spring
terminal 4. When the actuating tool 1s removed from the
actuating opening 7, the tension spring terminal 4 springs
back, so that the lead 1nserted 1nto the recess 1s pulled against
the current bar § and electrically connected to the terminal

block 1.

As FIG. 2 shows, the test plug opening 8 1s laterally offset
from the center plane M of the actuating opening 7 and
terminal block 1. The actuating opening 7 and the test plug
opening 8 can be separated from one another by a thin wall
12, as 1s the case 1n the middle terminal block 1 in FIG. 2.
However, preferably, the actuating opening 7 passes 1nto or
overlaps the test plug opening 8. Since the lead insertion
opening 6 has an essenftially round cross section, the lead
insertion opening 6 and the actuating opening 7 can be
arranged closer to one another by the arrangement of the test
plug opening 8 being laterally offset to the center plane M.

The shape and size of the test plug opening 8 can be
chosen according to the version of the test plug 13. If the test
plug 13 has only one relatively thin cylindrical pin, the test
plug opening 8 can be made as a hole with a small diameter,
as 1S the case 1n the lower terminal block 1 1n FIG. 2. If,
conversely, a test plug 3 has a multi-wire contact pin 14, the
contact pin 14 will have a roughly square cross section, so
that the test plug opening 8 1s accordingly 1s of a square
shape.

If the actuating opening 7 and the test plug opening 8
according to the preferred embodiment overlap one another,
the width of the passage 15 between the actuating opening
7 and the test plug opening 8 1s smaller than the diameter or
the width of the test plug 13 or of the contact pin 14. The
passage 15 between the actuating opening 7 and the test plug,
opening 8 1s bordered by projections 16 which project mnto
the actuating opening 7. This ensures that the test plug 13
when 1nserted 1nto the test plug opening 8 1s guided by the
test plug opening 8, while the test plug 13 1s prevented from
slipping over 1nto the actuating opening 7. In the arrange-
ment of the tension spring terminal 4 shown 1 FIGS. 3 and
4, an actuating tool, when 1nserted 1nto the actuating opening
7, 1s pressed against the edge of the actuating opening 7
facing away from the lead msertion opening 6. Because the
test plug opening 8 1s located on the side of the actuating
opening 7 facing the lead insertion opening 6, the test plug
opening 8 does not adversely affect the insertion of an
actuating tool into the actuating opening 7.

FIG. § shows an embodiment of an electrical terminal
block 1 which includes a basic terminal 17 and an attach-
ment plug 18. The basic terminal 17 can be locked on a
mounting rail (not shown), for which in the base 19 of the
basic terminal 17 the corresponding catch elements 20 are
formed. The connection of the basic terminal 17 to the
attachment plug 18 1s made via a plug pin 21 1n the basic
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terminal 17, which 1s connected integrally to the current bar
5, and a plug sleeve 22 1n the terminal plug 18. Instead of the
attachment plug 18, shown 1n FIG. §, as having two tension
spring terminals 4 for connection of two electrical leads, the
clectrical terminal blocks shown in FIGS. 1 to 4 can be
plugeged with their plug sleeves 22 1nto the plug pin 21 of the
basic terminal 17.

FIGS. 3 and § show that there 1s a polarization element 23
on the electrical terminal block 1 or on the attachment plug
18. The polarization element 23 1s connected via thin
connecting bridges 24, made as scored sites, to the terminal

housing 3. In this way the polarization element 23 can be
casily separated by hand from the terminal housing 3 and
inserted 1nto an opening 25 which 1s made in the basic
terminal 17. The basic terminal 17 can thus be easily
polarized, ensuring that only the “correct” attachment plug
18 1s connected to the basic terminal 17.

FIG. 1 also shows that on the terminal housing 3 there are
several catch elements 26 which are used to connect the
individual electrical terminal blocks 1 to one another. To do
this, the individual terminal housings 3 are mated using the
catch elements 26 and corresponding catch recesses (not
shown). FIGS. 1 to 3, moreover, show that the terminal
housing 3 has another opening 27 into which a bridge or a
shorting plug can be 1nserted for electrical shorting of two or
more adjacent electrical terminal blocks 1.

FIG. 6A shows, first of all, the arrangement of the lead
insertion opening 6, the actuating opening 7 and the test plug
opening 8 1 a terminal block 1 known from the prior art.
The test plug opening 8 1s located in the middle between the
lead msertion opening 6 and the actuating opening 7 and in
the same way as the lead insertion opening 6 and actuating
opening 7 symmetrically to the center plane M. Conversely,
in the representation as shown in FIG. 6B, the test plug
opening 8 of the mnvention 1s arranged 1n a laterally offset
manner from the center plane M of the actuating opening 7
on the terminal block. In the representation 1n FIG. 6B, next
to the lead 1nsertion opening 6 the actuating opening 7 1s also
made as a round opening. By means of this arrangement of
the test plug opening 8, which 1s laterally offset to the center
plane M the lead insertion opening 6 and the actuating
opening 7, a shorter distance between the openings can be
achieved than 1s the case 1n the arrangement as shown 1n
FIG. 6 A, by which an electrical terminal 1 can be made with
dimensions which are smaller 1n the direction of the center
plane M.

The possible arrangements of the lead 1nsertion opening,
6, the actuating opening 7 and the test plug opening 8 of the
invention as shown in FIGS. 6C to 6E differ from the
arrangement as shown in FIG. 6B 1n that the actuating
opening 7 and the test plug opening 8 pass into one or
overlap each other. The more or less “overlapping” of the
actuating opening 7 and the test plug opening 8 1s indicated
by the dashed representation of the edge of the actuating
opening 7 or test plug opening 8, which edge 1s not present.

In the embodiment shown in FIG. 6C, the actuating
opening 7 and the test plug opening 8 each have a round
cross section, while, 1n the actuating opening 7 and the test
plug opening 8 1n the embodiment shown in FIG. 6D are
cach made square. The shape and size of the test plug
opening 8 depends on the shape and size of the test plug 13
used. In the embodiment shown in FIG. 6E, 1in contrast to the
other embodiments, another test plug opening 8 1s provided
which overlaps the actuating opening 7. A terminal block 1
of this embodiment makes it possible to insert different test
plugs 13 depending on their cross section into one of the two
test plug openings 8.
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What 1s claimed 1s:
1. An electrical terminal comprising:

a terminal housing,

at least one tension spring terminal having a leg with an
opening and at least one current bar located within the
terminal housing,

at least one lead 1nsertion opening 1n a wall of the terminal
housing for inserting an electrical lead to be electrically
connected,

at least one actuating opening in the wall of the terminal
housing for 1nserting an actuating tool for opening the
tension spring terminal so that the lead can be inserted
into the connection space through the opening in the leg
of the tension spring terminal, and

at least one test plug opening 1 the wall of the terminal
housing between the at least one insertion opening and

the at least one actuating opening for inserting a test

plug,

wherein the lead 1nsertion opening, the actuating opening
and the test plug opening are located on the same side
of the terminal housing and wherein the test plug
opening 1s 1n a laterally offset position relative to a
center plane of the actuating opening.

2. The electrical terminal as set forth in claim 1, wherein
the actuating opening and the test plug opening at least
partially overlap each other.

3. The electrical terminal as set forth 1n claim 2, wherein
the actuating opening has an essentially rectangular shape
and one corner of the actuating opening includes at least a
portion of the test plug opening.

4. The electrical terminal as set forth 1n claim 1, wherein
the test plug opening 1s a hole which 1s small 1n relation to
the lead 1nsertion opening.

5. The electrical terminal as set forth 1n claim 1, wherein
the test plug opening 1s essentially rectangular.

6. The electrical terminal as set forth 1n claim 2, wherein
a passage 1s formed between the actuating opening and the
test plug opening in which a width of the passage 1s less than
a diameter of the test plug opening.

7. The electrical terminal as set forth 1n claim 6, wherein
the actuating opening and the test plug opening are separated
from one another by projections which define the width of
the passage.
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8. The electrical terminal as set forth 1n claim 1, wherein
the electrical terminal 1s a terminal block.

9. The electrical terminal as set forth in claim 8, wherein
the terminal block comprises a basic terminal portion
adapted for mounting to a mounting rail and an attachment
plug portion containing the terminal housing wherein the
basic terminal portion and the attachment plug portion
include a means to detachably connect the basic terminal
portion and the attachment plug portion in order to establish
an electrical connection therebetween.

10. The electrical terminal as set forth 1n claim 9, wherein
the means to detachably connect the basic terminal portion
and the attachment plug portion in a plug element on the
attachment plug portion a socket on the basic terminal
portion.

11. The electrical terminal as set forth in claim 1, wherein
the test plug opening 1s 1n a laterally offset position relative
to a center plane of the actuating opening and the terminal
housing.

12. An electrical terminal comprising:

a terminal housing,

at least one terminal element and at least one current bar
located within the terminal housing,

at least one lead 1nsertion opening 1n a wall of the terminal
housing for 1nserting an electrical lead to be electrically
connected,

least one actuating opening in the wall of the terminal
housing for 1nserting an actuating tool for connecting
the electrical lead, and

at

at least one test plug opening 1n the wall of the terminal

housing between the at least one insertion opening and

the at least one actuating opening for inserting a test
plug,

wherein the test plug opening 1s 1n a laterally offset
position relative to a center plane of the actuating
opening, wherein the actuating opening and the test
plug opening at least partially overlap each other, and
wherein the actuating opening has an essentially rect-
angular shape and one corner of the actuating opening,

includes at least a portion of the test plug opening.
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